Incidence and Early Prognosis of Stroke in EspooKauniainen Area, Finland, in 1972 • A stroke register has been operating in the Espoo-Kauniainen area, Finland, since January 1, 1972. The study population was 108,000 persons on January 1, 1972. In order to find totally new cases of stroke the following sources were utilized: hospitals and practicing physicians serving the study area were contacted regularly, death certificates were perused every two weeks, and copies of medical certificates of stroke patients applying for sick leave were received from The National Pensions Institute.
• Although stroke is the third leading cause of death in developed countries there are fairly few data on its incidence. In Finland no studies have been made of the total incidence of stroke. Pakarinen 1 has analyzed the incidence of primary subarachnoid hemorrhage in Helsinki and found it to be very high (16.8/100,000/year) compared with studies from other countries. Data on stroke incidence in the other Scandinavian countries are also sparse. Sjostrom 2 reported from Sweden an incidence of 227/100,000/year in a retrospective study of hospitalized stroke patients. Harmsen and Tibblin 3 estimated the total incidence of stroke to be about 150/100,000/year in Goteborg. This estimate was based on the first half-year's experience with a stroke register on persons under 65 years of age. DalsgaardNielsen's 4 survey of 1,000 hospitalized stroke patients in Copenhagen gives the very low incidence of 66/100,000/year. Marquardsen Copenhagen since the beginning of 1971, assume the incidence to be about 300/100,000/year or still higher. This high incidence might partly be explained by the exceptionally high age structure of the study population, 21% being 65 years of age or older. Incidence figures of some studies performed in different parts of the world are listed in table I. 616 WHO has recognized that the epidemiological data on cerebrovascular disease are far from complete. As a first step to abolish this shortcoming, WHO has urged the establishment of stroke registers in as many countries as possible. 16 The first stroke registers were established in Goteborg and Copenhagen. Now 15 stroke registers are operating in ten countries, two of them in Finland. The stroke register in the Espoo-Kauniainen area in South Finland was started on January 1, 1972 . In this report we present the incidence and case fatality of stroke based on the first year's material of this register.
Methods
The aim of the stroke register is to collect as completely as possible all new cases of stroke among a defined population. The patients were examined as soon as they were found and three weeks, three months and one year after the stroke. Eisenberg et al. 6 Katsuki et al. 7 Parrish et al. 8 Brewis et al. 9 Wallace 10 Eckstrom et a I.
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Dyken 12 Acheson et a I. 13 Whisnant et al. 14 Matsumoto et al. 15 Various data on the social and medical histories as well as certain clinical signs were recorded on special WHO forms." One of us, a specialist in neurology (K.A.), performed the interviews and examinations. Relatives were interviewed in cases where information from the patient was incomplete or lacking for some reason. Coded data were sent to the WHO headquarters for future central data processing.
USA
Japan
USA
Great
CASE FINDING
All practicing physicians of the study area were informed about the project by a letter and by an informative article published in December, 1971, in The Journal of the Finnish Medical Association. 16 The physicians were asked to inform the register of all new stroke patients, especially those who were being treated outside a hospital during their illness. The physicians also were contacted regularly by phone. Hospital wards treating stroke patients and the old age homes were asked to notify the register of new stroke cases. However, the most important source for finding stroke patients was the lists of patients admitted to hospitals. These lists were perused every two to three days. In addition, all medical and neurological hospital wards serving the Espoo-Kauniainen area were contacted by phone every two weeks. Photocopies of the medical certificates of stroke patients sent to The National Pensions Institute were received also, but no new, earlier unrecorded cases were found by this means. All death certificates of the study population were studied every two weeks. Of the cases 77% were found in hospital wards, 20% 0 km 10 G u l f of F i n l a n d
FIGURE 1
Map of the study area.
from death certificates, and the remaining few cases were treated in their own homes or old age homes.
STUDY AREA A N D POPULATION
The study area, consisting of the two adjacent towns Espoo and Kauniainen, is 315 square kilometers and is situated in the southernmost part of Finland on the western boundary of Helsinki ( fig. 1 ). It includes both rural areas and some 10 to 12 densely populated urban centers. The study population consists of 107,673 persons as of January 1, 1972. One special characteristic of this population is its young age structure: only 5.2% are 65 years or older, while the figure for the whole of Finland is 9.3%. The age and sex distributions of the study population are presented in table 2.
Another important aspect of the study population is the vast migration which is taking place from the northern and eastern parts of Finland to southwest Finland including Espoo-Kauniainen.
STROKE DEFINITION
Stroke is defined as rapidly developed clinical signs of focal (or global) disturbance of cerebral functions lasting more than 24 hours or leading to death, with no apparent cause other than a vascular origin. Included are subarachnoid hemorrhage, intracerebral hemorrhage and ischemic brain 
RECURRENCE
A new stroke which takes place more than three weeks after the initial stroke.
Results
During 1972, a total of 153 persons of the study population had a stroke. Twenty-five of these patients had had a stroke before the study period also, but they now had a new, clear-cut stroke. Only five of the 153 patients have had a recurrence by now. The median age for men was 62 years and for women 70.5 years. The age and sex distributions are presented in table 3. The case fatality of the total patients during the first three weeks after stroke was 38%. Of the patients 79 (53%) have died (January, 1972 to October, 1973) and 42 (53%) of these have been autopsied. In only one case was the pathologist unable to substantiate the clinical diagnosis of stroke and the patient was excluded from the material. The clinical diagnosis of the type of stroke, hemorrhagic or ischemic, was changed at autopsy in a few cases only. The proportions of different types of stroke and their case fatalities are presented in figure 2 . The incidence of stroke in the study population was 142/100,000/year. The age and sex specific incidences are presented in table 4. When the latter incidences are applied to the total population of Finland (census 1970), the incidence of stroke will be 231/100,000/year.
Discussion
The incidence of stroke increases steeply with age. Because only 5.2% of the study population was 65 years of age or older the total incidence in the study population remained fairly low (142/100,000/year). The age-adjusted and sex-adjusted incidence for the whole country (231/100,000/year), on the other hand, is fairly high compared with earlier studies from other countries (table 1) . As a rule, patients with suspected cerebrovascular disease are treated in hospitals in Finland. We believe that we have found all stroke patients treated in hospitals, but some mild, hometreated cases may have escaped registration.
The results indicate that men in the age groups 50 to 69 years have twice as high an incidence of stroke as women of the same age groups. The sex difference in the stroke incidence has generally been denied, 19 but recently a few reports with findings similar to ours have been published. The reliability of a clinical diagnosis of stroke type is far from infallible. 20 The autopsied cases, however, indicate that the clinical diagnoses in the present material, made according to WHO criteria, are relatively reliable. The proportions of the stroke types do not differ markedly from those of earlier studies. 19 In our material the hemorrhages are proportionately more frequent than in many other studies. This might be explained by the young age structure of our study population and the fact that hemorrhages, Lethal <3 weeks ich sah ns Early case fatality of stroke patients, inf= ischemic cerebral infarction, ich = intracerebral hemorrhage, sah = subarachnoid hemorrhage, ns -not specified. especially subarachnoid hemorrhage, tend to occur at a younger age than ischemic brain infarction. The early case fatality of 38% during the first three weeks after the stroke seems to be somewhat less than those observed in earlier studies with case fatalities of 47% to 62% during the acute phase of the disease. 21 - 22 This also may be due to the young age structure of our patients and to the fact that younger patients do better. 21 It also may depend on the detection of mild cases with a better prognosis. On the other hand, the register includes all fatal cases and, therefore, it seems that the prognosis obtained in the present study probably is not "too good." A further possible explanation is that the average prognosis of stroke has improved during the last decades, as has been postulated, 15 for reasons that are still obscure, though it might depend on the better treatment of hypertension resulting in a decrease of fatal cerebral hemorrhage. 22 Finland unfortunately totally lacks comparable epidemiological studies from earlier years. The only large stroke material, dating from 1941 and consisting of only hospital patients, gave a case fatality of 62% during the acute phase. 23 
